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(54) METHOD FOR MANUFACTURING LAMINATED SOI WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated SOI wafer substrate wherein sticking precision between a 
wafer for forming a top silicon layer and a wafer for a base silicon layer is high, and the top silicon layer after 
mirror polishing is thin which is almost 0.1-0.2 (am, and provide a laminated SOI wafer substrate wherein strong 
getter ability is imparted to a wafer for a base silicon, and a top silicon layer (SOI layer) has no defect. 
SOLUTION: In a method for manufacturing a laminated SOI wafer, a wafer for a top silicon layer is heated and 
oxidized, an oxide film layer is formed on a surface, a wafer for a base silicon layer is stuck via the oxide film layer, 
and the stuck SOI wafer is manufactured. In the method, the wafer for a top silicon layer and the wafer for a base 
silicon layer are treated by annealing, previously and respectively in a hydrogen gas atmosphere or an inert gas 
mixed hydrogen gas atmosphere. After the annealing treatment, the wafer for a top silicon layer wherein the oxide 
film layer is formed on the surface is stuck on the wafer for a base silicon layer which is subjected to the 
annealing treatment. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the lamination SOI wafer which pastes up and produces the wafer for base 
silicon layers through said oxide film layer after carrying out heating oxidization of the wafer for top silicon layers and 
making an oxide film layer form in a front face Beforehand said wafer for top silicon layers, and said wafer for base 
silicon layers in a hydrogen gas ambient atmosphere or an inert gas mixing hydrogen gas ambient atmosphere The 
manufacture approach of the lamination SOI wafer which carries out annealing processing separately and is 
characterized by pasting up the wafer for the top silicon layers who made the oxide film layer form in the front face 
after said annealing processing on said wafer for base silicon layers by which annealing processing was carried out. 
[Claim 2] The annealing processing conditions of said wafer for top silicon layers in a 1050 degrees C - 1 100 degrees C 
temperature requirement The above for 30 minutes, Or carry out annealing more than for 1 minute in a 1 100 degrees C - 
1200 degrees C temperature requirement. However, annealing time amount is the manufacture approach of the 
lamination SOI wafer indicated by claim 1 characterized by not exceeding for 240 minutes and maintaining the 
programming rate in a 900 degrees C - 1 100 degrees C temperature requirement above by 15-degree-C/. 
[Claim 3] The manufacture approach of the lamination SOI wafer indicated by claim 2 to which the programming rate 
in the 900 degrees C - 1 100 degrees C temperature requirement in annealing processing of said wafer for top silicon 
layers is characterized by 20-degree-C thing maintained above by /. 

[Claim 4] It is the manufacture approach of the lamination SOI wafer which carries out annealing of the annealing 
processing conditions of said wafer for base silicon layers more than for 30 minutes in a 1050-1200-degree C 
temperature requirement, however was indicated by either claim 1 characterized by for annealing time amount not 
exceed for 240 minutes, and maintain the programming rate in a 900 degrees C - 1 100 degrees C temperature 
requirement below by 30-degree-C/thru/or claim 3. 

[Claim 5] The manufacture approach of the lamination SOI wafer indicated by claim 4 to which the programming rate 
in the 900 degrees C - 1 100 degrees C temperature requirement in annealing processing of said wafer for base silicon 
layers is characterized by 20-degree-C thing maintained below by /. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the lamination SOI wafer which sticks the 
wafer for top silicon layers on a detail through an oxide film layer at the wafer for base silicon layers more, and is 
produced about the manufacture approach of a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] pass slicing [ of a silicon ingot ], beveling, and wrapping each process in the silicon wafer 
substrate for semi-conductors - although there is a prime wafer substrate produced — other than this ~ being also alike - 
- there are various wafer substrates produced by the various manufacture approaches including the substrate called the 
so-called SOI (SiliconOn Insulator) wafer substrate, such as an epitaxial substrate and SIMOX (Silicon Impanted 
Oxide) substrate and a lamination substrate. Among the wafer substrates of these various kinds, since the lamination 
SOI wafer substrate is excellent in high accumulation and high-performance-izing of IC (integrated circuit), radiation 
exposure resistance, etc., the use is spreading recently. 

[0003] Generally, this lamination SOI wafer forms the oxide film in both two both [ one of the two or ], and is 
manufactured by the approach of carrying out an oxide film in between and sticking two wafers. In many cases, heating 
oxidization of the near silicon wafer [ which mirror plane processing is carried out and serves as a SOI layer ], i.e., one 
side of wafer for top silicon layers, side is carried out, and the wafer for base silicon layers pastes up through this oxide 
film. Said adhesion (lamination) is performed by usually sticking two wafers mechanically and heat-treating above 800 
degrees C. Formation of a SOI layer is performed by carrying out mirror plane processing of the lamination wafer by 
chemistry and mechanical polish. As shown in drawing 1 (a), namely, a lamination SOI silicon wafer Stick the wafer 2 
for top silicon layers, and the wafer 1 for base silicon layers, and it is produced. Oxidize the front face of the wafer 2 for 
top silicon layers, and an oxidizing zone 3 is made to form, as described above, and by piling up and heat-treating this 
layer 3 and the front face of the wafer 1 for base silicon layers, polish processing of the front face of lamination and the 
wafer for top silicon layers subsequently stuck is carried out, and it is finished. 

[0004] Conventionally, in polish, although it was difficult to produce a SOI layer with homogeneous thickness thinner 
than 1 micrometer, by recently, the thing of thinner thickness (about 0.2 micrometers) is also obtained increasingly. 
Since the crystallinity of this lamination SOI film is equivalent to bulk silicon wafers, such as a prime wafer, problems, 
such as a defect, are expected that are few and that use will spread increasingly from now on. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it has the technical problem that the lamination SOI wafer 
produced by the conventional method does not necessarily have an enough adhesion precision of the top silicon layer 
(SOI layer) formed of mirror-polishing processing etc., and this improvement is called for. That is, a lamination SOI 
wafer becomes so small that the configuration of the wafer for base silicon layers and the grinding configuration after 
this lamination are in agreement and thickness nonuniformity can be disregarded, as shown in drawing 1 (b), when 
adhesion precision is high. However, in the above mentioned conventional manufacturing method, adhesion precision is 
bad, and as shown in drawing 1 (c), the thickness nonuniformity (it is about **0.12micrometer in 1.9 micrometers in 
silicon layer thickness) of extent easily observable under a fluorescent lamp is produced. Therefore, it was difficult to 
produce a SOI layer with homogeneous thickness. Moreover, recently, it is also required that more powerful getter 
capacity should be given to the wafer for base silicon layers. 

[0006] It is made in order that this invention may solve the above-mentioned technical technical problem, and the 
adhesion precision of the wafer for formation of a top silicon layer and the wafer for base silicon layers is good, and, 
moreover, the thickness of the top silicon layer after mirror polishing aims at offering a thin lamination SOI wafer 
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substrate to about 0.1-0.2 micrometers. Moreover, powerful getter capacity is given^yhe wafer for base silicon layers, 
and this invention aims at offering a la^Mion SOI wafer substrate with a defect- ^Bbp silicon layer (SOI layer). 
[0007] ~ 

[Means for Solving the Problem] In the manufacture approach of the lamination SOI wafer which pastes up and 
produces the wafer for base silicon layers through said oxide film layer after according to this invention carrying out 
heating oxidization of the wafer for top silicon layers and making an oxide film layer form in a front face Beforehand 
said wafer for top silicon layers, and said wafer for base silicon layers in a hydrogen gas ambient atmosphere or an inert 
gas mixing hydrogen gas ambient atmosphere Annealing processing is carried out separately and the manufacture 
approach of the lamination SOI wafer characterized by pasting up the wafer for the top silicon layers who made the 
oxide film layer form in the front face on said wafer for base silicon layers by which annealing processing was carried 
out is offered after said annealing processing. 

[0008] Here, annealing of the annealing processing conditions of said wafer for top silicon layers is carried out more 
than for 1 minute in a 1050 degrees C - 1 100 degrees C temperature requirement by the above for 30 minutes, or the 
1 100 degrees C - 1200 degrees C temperature requirement, however, as for annealing time amount, it is desirable not to 
exceed for 240 minutes and to maintain the programming rate in a 900 degrees C - 1 100 degrees C temperature 
requirement above by 15-degree-C/. It is desirable to maintain the programming rate in the 900 degrees C - 1 100 
degrees C temperature requirement in annealing processing of said wafer for top silicon layers above by 20-degree- 
C/especially. 

[0009] Moreover, annealing of the annealing processing conditions of said wafer for base silicon layers is carried out 
more than for 30 minutes in a 1050-1200-degree C temperature requirement, however, as for annealing time amount, it 
is desirable not to exceed for 240 minutes and to maintain the programming rate in a 900 degrees C - 1 100 degrees C 
temperature requirement below by 30-degree-C/. It is desirable to maintain the programming rate in the 900 degrees C - 
1 100 degrees C temperature requirement in annealing processing of said wafer for base silicon layers below by 20- 
degree-C/especially. 

[0010] The manufacture approach of the lamination SOI wafer of this invention is characterized by carrying out 
annealing processing of said wafer for top silicon layers used for lamination, and said wafer for base silicon layers 
beforehand in front of lamination, respectively on the configuration. That is, the approach concerning this invention 
carries out hydrogen annealing processing of the wafer for top silicon layers, and the wafer for base silicon layers 
beforehand, respectively, in the case of the wafer for top silicon layers, after hydrogen annealing, heating oxidation 
treatment is carried out and an oxide film is formed. On the other hand, the wafer for base silicon layers is pasted up in 
the condition as it is after hydrogen annealing by the same approach as the wafer for top silicon layers and the former in 
which this oxide film was formed. 

[001 1] The above-mentioned hydrogen annealing processing concerning this invention 1) Raise 2 micro roughness 
which removes organic contamination and particle of both the wafers adhesion side. 3) Defects which exist near the 
front face, such as BMD (Bulk micro defect) and COP (Crystal originated particle), are disappeared or reduced. The 
effectiveness of the improvement in many property of raising the integrity of the crystal near the front face is done so, 
this sticks, and the adhesion precision of a SOI wafer improves. 

[0012] Moreover, for example, with silicon prime wafers (CZ process silicon wafer etc.), in order to improve getter 
capacity on the occasion of hydrogen annealing processing, it is desirable to carry out the programming rate in the 
above-mentioned temperature region below by 30-degree-C/, but if said programming rate is reduced to below by 30- 
degree-C/, since the reduction effectiveness of detailed defects, such as BMD and COP, will decrease corresponding to 
it, the amount of BMD deposits in hydrogen annealing processing cannot be controlled low enough. 
[0013] On the other hand, with the lamination SOI wafer concerning this invention, annealing processing which is 
different with the wafer for top silicon layers and the wafer for base silicon layers is possible, and the getter capacity of 
the wafer for base silicon layers can be adjusted uniquely independently. That is, in the case of the wafer for base silicon 
layers, higher getter capacity can be given to this wafer by carrying out low-speed adjustment of the programming rate 
of the wafer in a 900-1 100-degree C temperature field below by 30-degree-C/preferably hereafter by 20-degree-C/. 
[0014] Moreover, in the case of the wafer for top silicon layers, in an attachment SOI wafer, the top silicon section is a 
with a thickness [ a front face to ] (0.1 thru/or about 0.2 micrometers) very thin field, and reduction of a front face and a 
surface defect, i.e., oxygen-density[ between low grids ] [Oi]-izing, reduction of surface micro roughness, etc. are 
required. When the temperature up of the programming rate of this wafer [ in / for this wafer for top silicon layers / a 
900-1 100-degree C temperature field ] is carried out to the above high speed and it carries out hydrogen annealing to it 
by 20-degree-C/preferably above by 15-degree-C/, a detailed defect can be contracted or extinguished and the 
disappearance by the out-diffusion of the oxygen density between grids [Oi] or remelting can be promoted. 
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[0015] As stated above, since armealingtreatment of the wafer for top silicon layers ;md the wafer for base silicon layers 
is carried out according to an individua^^ this invention, the effectiveness that ea^^ove-mentioned improvement in 
a property can be aimed at also does so^^ 
[0016] 

[Embodiment of the Invention] Below, the manufacture approach of the lamination SOI silicon wafer of this invention 
is explained concretely, this invention carries out hydrogen annealing processing beforehand about each of the wafer for 
top silicon layers which should be stuck, and the wafer for base silicon layers, the wafer for top silicon layers carries out 
heating oxidization after an appropriate time, and the wafer for base silicon layers is ** given to attachment down 
stream processing as it is. 

[001 7] In the approach of this invention, the wafer used with a conventional method, respectively may be used for the 
wafer for base silicon layers and the wafer for top silicon layers which are used for lamination, and they are not limited 
especially. For example, the prime wafer which sliced and ground the ingot obtained by the CZ process (Czochrlski 
method) or the FZ method (floating zone method), and was manufactured can be used. 

[001 8] A thing of the same kind may be used for the wafer for base silicon layers, and the wafer for top silicon layers, 
and the wafer of a class different, respectively, such as using CZ wafer for example, for the wafer for top silicon layers 
at an FZ method wafer and the wafer for base silicon layers, may be used for them. As hydrogen gas used as a 
controlled atmosphere in annealing processing of both the wafers for these lamination, the inert gas mixing hydrogen 
gas which mixed inert gas is used for the high grade hydrogen gas which consists only of hydrogen substantially, or this 
high grade hydrogen gas. As inert gas, although helium, Ne, Ar, Kr, Xe, etc. can be used, use of Ar regularly used by 
this kind of application in semi-conductor industry is desirable. A mixing ratio is usually used in about hydrogen:inert 
gas=90%:10%-0%:100%. 

[0019] Especially the processor used for hydrogen annealing processing of both the above-mentioned wafers is not 
limited, either, control of the temperature conditions of this invention, temperature up conditions, etc. is possible, and 
the bottom of a hydrogen gas ambient atmosphere is not hindered as much as possible by processing using the 
conventional heat treating furnace used for hydrogen annealing processing of a silicon wafer etc., for example, a vertical 
mold, a horizontal-type diffusion furnace, etc. 

[0020] In the approach of this invention, the programming rate in hydrogen annealing processing and temperature 
conditions are made into the conditions whose properties of the wafer for top silicon layers and the wafer for base 
silicon layers improve. Namely, by hydrogen annealing processing of the wafer for top silicon layers, processing 
temperature is carried out at 1050-1200 degrees C, and, as for the processing time, 1 100 degrees C - 1200 degrees C of 
processing temperature are carried out for processing temperature at 1050 degrees C - 1 100 degrees C in 1 minute - 4 
hours for 30 minutes to 4 hours. Moreover, in a 900 degrees C - 1 100 degrees C temperature field, the programming rate 
which carries out a temperature up is also larger than a part for 15-degree-C/to the above-mentioned temperature, and is 
set as it more greatly [ it is desirable and ] than a part for 20-degree-C/. 

[0021] On the other hand, in hydrogen annealing processing of the wafer for base silicon layers, although processing 
temperature is carried out at 1050-1200 degrees C and the processing time is 30 minutes - 4 hours, in a 900 degrees C - 
1 100 degrees C temperature field, the programming rate which carries out a temperature up to the above-mentioned 
temperature is smaller than a part for 30-degree-C/, and is set up smaller [ it is desirable and ] than a part for 20-degree- 
C/. 

[0022] The processing time is set up for a long time, so that the processing time is so short that the processing 
temperature (1050-1200 degrees C) and the processing time in hydrogen annealing processing of the above-mentioned 
wafer for top silicon layers and the wafer for base silicon layers usually have high processing temperature and 
processing temperature is low. the pole which exists in the wafer front face on which 1 processing of the above- 
mentioned hydrogen annealing processing is carried out in the approach of this invention — the operation effectiveness 
of ** make carry out contraction disappearance of the very small defects in which the organic contamination adhering to 
2 this front face from which a thin natural oxidation membrane layer is removed by hydrogen reduction, and particle are 
removed, such as BMD of three surface layers and COP, by a remelting solution etc., and raise micro roughness is done 
so. Moreover, the silicon (Si) of a surface side carries out surface reconstruction of the front face of this processed wafer 
by turning -Si-Hx at terrace step model fine inclined plane structure. Therefore, the adhesion precision at the time of 
pasting up both the above-mentioned wafers improves by these. 

[0023] Moreover, in addition to the above-mentioned effectiveness, in the case of the wafer for base silicon layers, since 
it is later than a part for 30-degree-C/and the temperature up of the programming rate in said 900 degrees C - 1 100 
degrees C temperature field is carried out slowly, the amount of deposits of BMD can be controlled, and to it, getter ring 
capacity can be raised as a result. Furthermore, in the case of the wafer for top silicon layers, contraction disappearance 
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of BMD, COP, etc., disappearance of th^urface layer very small defect by the out-Mftision of the oxygen between 
grids [Oi], or a remelting solution is atj^Bi nearly completely by carrying out the^^erature up of the programming 
rate in said 900 degrees C - 1 100 degre^R temperature field more quickly than a pa^br 15-degree-C/. 
[0024] As already stated, in this invention, this to which time amount is set for a long time, so that time amount is so 
short that the processing temperature (1050-1200 degrees C) in the above-mentioned hydrogen annealing processing 
and the relation of the processing time have high temperature and temperature is low has relation in the temperature x 
time amount of energy taken to reconfigurate a wafer front face under a hydrogen ambient atmosphere, i.e., the amount. 
Although reconstruction breaks out all over a wafer at 1050 degrees C only after it takes 30 minutes so that he can 
understand easily by referring to the example and the example of a comparison which are shown below, entire 
reconstruction is completed in small 5 minutes at 1 100 degrees C. This is considered that the natural oxidation film on 
the front face of a wafer is because it is removed in 5 minutes at on the other hand more hot 1 100 degrees C by not 
being immediately removed by reduction. In addition, in the approach of this invention, all the front faces of hydrogen 
annealing processing of both wafers are the most desirable also from from [ when making it end when reconfigurated 
exactly avoids damage on the surface state by heating also from on processing effectiveness ]. 
[0025] 

[Example] First, adhesion precision improves, namely, the annealing conditions (relation between the processing time 
and processing temperature) by which a wafer is reconfigurated under a hydrogen ambient atmosphere were examined. 
The light dope CZ-silicon wafer (field bearing (100)) of the diameter of "example 1" 6 inch was prepared, and hydrogen 
annealing processing of this wafer was carried out under the following condition by high grade hydrogen all over the 
vertical mold diffusion furnace, hydrogen annealing conditions are furnace in-and-out temperature: 700 degrees C of a 
part for /, and the programming-rate:programming-rate temperature fall rate [ of 30 degrees C ]:5-degree-C a part 
for /and the wafer in 900-1 100 degrees C for processing temperature: 1 100 degree C, and processing-time: 5 minutes. 
And the surface state (existence of terrace step structure) of the wafer after the above-mentioned hydrogen annealing 
processing was observed by AFM (atomic force microscope). The result was shown in Table 1 . 
[0026] In the "example 2" example 1, except having made processing temperature into 1050 degrees C, and having 
made the processing time into 30 minutes, it processed like the example 1 and the surface state of the wafer after 
processing was observed similarly. The result was shown in Table 1 . 

[0027] In the "example 3" example 1, except having made processing temperature into 1200 degrees C, and having 
made the processing time into 1 minute, it processed like the example 1 and the surface state of the wafer after 
processing was observed similarly. The result was shown in Table 1. 

[0028] In the "example 1 of comparison" example 1, except having made processing temperature into 1000 degrees C, 
and having made the processing time into 30 minutes, it processed like the example 1 and the surface state of the wafer 
after processing was observed similarly. The result was shown in Table 1 . 

[0029] Except having made processing temperature into 1050 degrees C, and having made the processing time into 15 
minutes in the "example 2 of comparison" example 1, it processed like the example 1 and the surface state of the wafer 
after processing was observed similarly. The result was shown in Table 1 . 
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[003 1 ] ** means that terrace 



step struci 




observation of x in the above-mentione* 




1 is not carried out, that 



terrace step structure was observed by scHe wafers, and that terrace step structure wa^bserved all over O; wafer. 
[0032] It became clear by carrying out annealing 30 minutes or more in the range of 1050 degrees C - 1200 degrees C 
from the above-mentioned examples 1-3 and the examples 1 and 2 of a comparison that reconstruction was made. 
Therefore, in the range of 1050 degrees C - 1200 degrees C, adhesion precision improves by carrying out annealing 30 
minutes or more. 

[0033] Next, the SOI silicon wafer was actually produced and thickness nonuniformity precision was measured. 
Heating oxidation treatment of the front face of the hydrogen annealing processing wafer of the "example 5" example 1 
was carried out all over the diffusion furnace, the oxide-film layer was made to form in this front face, and this was 
made into the wafer for top silicon layers. Subsequently, furnace in-and-out temperature of a part for /, and the 
programming-rate:programming-rate temperature- fall rate [ processing temperature: 1200 degree C, processing-time: 30 
minutes, and / of 20 degrees C ]:5 degree-C a part for /and a wafer in 900-1200 degrees C: As 700 degrees C, hydrogen 
annealing processing was carried out and it considered as the wafer for base silicon layers, the non-pasting up front- face 
side of said wafer for top silicon layers which pasted up on said wafer for top silicon layers, and was pasted up - 
grinding - mirror-polishing processing was carried out, it thin-film-ized (0.1 micrometers in thickness), and the 
lamination SOI silicon wafer of this invention was produced. This lamination SOI silicon wafer has the thickness 
nonuniformity precision of **0.01 micrometers to 0.1 micrometers in this polish silicon layer thickness, and a top 
surface did not almost have a defect. 
[0034] 

[Effect of the Invention] according to the manufacturing method of this invention, compared with the lamination wafer 
by the conventional method, the adhesion precision of a lamination SOI silicon wafer can be alike, and can be raised. 
Moreover, improvement in IG (in thorin chic getter) capacity of the lower layer wafer for base silicon layers, the front 
face of a top silicon layer, and a surface defect can aim at reduction. Especially, by the approach of this invention, since 
hydrogen annealing of the wafer for base silicon layers and the wafer for top silicon layers can be independently carried 
out on individual conditions, reduction-izing of the front face and surface defect of a top silicon layer made 
conventionally difficult and enhancement of IG capacity of the wafer for base silicon layers can be attained to 
coincidence. 
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DRAWINGS 
[Drawing 1] 

A 2 



(a) 
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(54) METHOD FOR MANUFACTURING LAMINATED SOI WAFER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laminated SOI wafer substrate wherein sticking precision between a wafer for forming 
a top silicon layer and a wafer for a base silicon layer is high, and the top silicon layer after mirror polishing is thin which is 
almost 0.1-0.2 ^m, and provide a laminated SOI wafer substrate wherein strong getter ability is imparted to a wafer for a base 
silicon, and a top silicon layer (SOI layer) has no defect. 

SOLUTION: In a method for manufacturing a laminated SOI wafer, a wafer for a top silicon layer is heated and oxidized, an oxide 
film layer is formed on a surface, a wafer for a base silicon layer is stuck via the oxide film layer, and the stuck SOI wafer is 
manufactured. In the method, the wafer for a top silicon layer and the wafer for a base silicon layer are treated by annealing, 
previously and respectively in a hydrogen gas atmosphere or an inert gas mixed hydrogen gas atmosphere. After the annealing 
treatment, the wafer for a top silicon layer wherein the oxide film layer is formed on the surface is stuck on the wafer for a base 
silicon layer which is subjected to the annealing treatment. 
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®^*RAf^^ffim*T, gfl* OCT-- - T J >^jBSL/, 

u > ^Mii^ff i o 5 o •c— 1 1 o o 'c<Dumsm 

T3 OJMHELL 1 1 00°O~l 2 00°CCQ 

OO'C-l 10 0 °C©fflff!5HtcteW£^SiBK 3 & 1 5 

x:/#«±*ai«t-r a c <t ^a^T sai^i i octets 

v > ?mmv<D 9 o o °c— i 100 % c<o^sexm^^f 
irzm&m2iam2titc9i;t)&t>&so i ^x^cdsi 

[»2RJB4 ] sfK^-xi/y^^jsffl^x^orr.-y 

> #K$£$kVFU, 1 0 5 0—1 200 °C0fiSKi"C 3 
1 0 O'CtDMS^ffiKtetf £J^&S£ 3 0 'C/WXT 

tcmmr z>tt t ? zn#m 1 7is»3fcs 30^ 
rti^(cs2i8snfcteo so 1 sx^cdks^ 

U > ^JIT'CD 9 0 0 •C— 1 1 0 0 TICDi&BaEHKlte 

2 0"C/^KTCc*l»Sti4Ci*W«<b 
■r^»*314CClBSSStl/ctt0^t)1*SO I ^xyNODi^ 

[0 00 1 ] 

fo«ft«8h5IISD6toi*SO I tfx^oSBS^fc 

errs. 

[0 00 2 ] 

*ti\mtth. it^t^>t;Hfi, SIMOX 



(2) ^2 002-176155 

2 

(Silicon Impanted Oxide)! 

te9^fo*!:S«^ ^rilS OI (Si i i c o n O 
n Insulator) ^x^S^i^^n^S^^ 

^a&Ta^oDSfi^ffix'f^Ksn^sa^x^stR^* 

& 0 Cti6S«©^x^»S©rt, KD^SOI-) 
x^«Rtt % I C (flMB) <DA«8I • HitttBit^ft 

[ 0 0 0 3 ] CCIffO^SO I £x^tt. — jJ2«c, 
10 2t»(D^x^^K^*fc«W»fcBHiai*»«^Tfc 
^b«*BBCCLT2t5c©^x^*te»)'&toii-4*ffi 

ri^^n^. sk®*^ iiSflnxsnr so 1 it £ 
x^co>t®W^nn^{fc$ti k C(©K>ftJg^UT^- 

tt. MX. ««fl9CC2t5tO'3xyx*«#UT8 0 
0°CJ^r*^ST^>CiCCj:Otf^n^o SOIKD 

BBKlXOTfrS. BP 5* 01 (a) *CSVrj:5(c % J&O 
20 ^tSOI>'y3>'i;i^, Fv^ya^Hffl 1 ) 
. x^Zi^^yaViffl-Jxn 1 *tt0^fo^"Cft 

mzLtc^^ircb ?7'isi)zi^mm T y^2<D 
^y^^ffl^x/Moaisija, jsata-rscifc 

>?x^©f|ffi;&we^XLT{±±tf6*-iS. 
[0 00 4] fig*, W*-C», 1 Mmi:0»l?JSS©i^ 

»&so 1 H£:fEK*r£ ci3&Ji»r*ofc^ tar 

fct J: 0 SO/IS (0. 2MmiB) CD£<D fcff e>ti£ 
[0 00 5] 

fcjrDffissn^a&o^b-e-so 1 ^x^« % giora^ 

JOX^fciDJ&iRStiS h 9^5/y n>H (SOU) 

40 saiwttswKc^a^Kitt, hi (b) tc^fcfc^ 

fc. ^-xs/y=i>Hffl'?x^(DJBtftiKter)-&^i*a 

»S*«S< .HI ( c ) CC^TJ: ^Cc. a**TTt?S» 
ccii^r-^ iSttows a ^ (j/ija >BJ1 s l . 9 u 

50 [0 0 0 6] *»?B»±sBSa5«SH«:«l*'rSfc«)tC 



(3) 

3 

h^J/'Ja>l (SO IB) tf*EKK<Dtt9 
[0 00 7 ] 10 

^OrSSlf«1-^fe^totSO I ^x^CDSi^ 

'j>^ii, tutarx- y >^js«» 4 ^<Dim^m 

- y ^^s^nfcfuia^-x^ y i^s/b^x^kis 20 
ft5Cit«ti«l!fD^b*SOI *x^©«jfi 

[0008] ccr, BufBh ^^>»;=j>@ffi^x^NCD 

Tx- y >^M^#^ 1 0 5 0 110 0 °CCD;& 
flteit?3 O^tLL, 1 1 0 0°C- 1 2 0 

o-c©jaffi«HT-i»ia«Jirr.-y>^TS. fiu 
9 0 0 *c- 1 1 0 0 -ccDM&zmictevzmu&m. 
12 h 7*i> y ^ ^iA(D7^- i ;> y«ir(D 9 30 

0 0°C- 1 10 0'C<Dfifi«B*C:bW 3#HSifi$#2 0 

•c/ w± &t«£ $n5ci*jg*u^ 

[0 00 9 ] £?c, i^-^^y^^Iffl^OT 
x~y>y«H*fr«\ 1 0 5 0-1 2 0 OTO^gS 

it3o»iaiK±7-.-u>^t5, flu r---y> 

^«FlfflW2 4 0»|ffl*a^ft^fcO<bL k 90 0 

n C- 1 1 0 0 m C<DmffifimiC*3V2>&W&L&&3 0°C/ 

y:n>BJB^x;MD7x- y >^^rcD9 0 0 °C— 1 

1 0 0 -COiBKfBffltefctt £#?fiiUK# 2 0 °C/#«T 40 

[0010] *«S8©tt^to*SO I Sx^oWft* 

^ifuia^-^^U a^B/B^X'^*. teD£*>#w 

iUl^, IP%, *JBW«c*>3&>4#ttH:, h ? ^> y 
^Bffl^x^i^-X^yza^ffl^x^*, ^#>5*c 
^(Cl7^-'J>^I^ F7^'i3>l»^ 
©atett. *^tx- y >^m. flnj»BWfc^LTBMfc 
l^M^n^o — *<-*s/y =j>Bffl-?x^^j, so 
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[0011] *»wcc^5±sa**r--y>y«ia 

1 ) M^x^&5gS<DWfS^^-^ ^USri&i^ 

2) W£ci^:7*x£lSLhS-e£* 

3) ^®i£< JC??SE"r6BMD (Bulk micro 
def ect)^COP (Crystal orig 

inated particle) ^©:XPfi£:7H?$£>£ 

^OSfiSttlSlKfflaiSWL, Cftfc:J:0tt»mttfSO 

I ^X^^ffg^ftJ^*. 

[0012] £/c, Plitl ->'j3>77>fA - £x^. 

(cz^>'j3>^x^f) rtt, *JRr--y>y«i 
roffiaatt* 3 0 -c/^feiT-r *c t^a* Lt^, 

lulE^ilS^ 3 0 "C/^aTfciSTS.-e* t . ^n^c. 
atJSUrBMD, COP^OfSffl^CKcpfi«SftR*«fi« 
-T6/ca6, 7K^rx-y>ysaa-ccDBMD*ftHS*3S 

[0013] c*uc**u *snacc^^teo-&t>if s 

0 1 ^x^-c«, h >^^>yrJ>Bffl^x/Nch^-^-> 

y n >Bffl x/ vcufc &rx-y> sfmm&vm"c & 

*§^ 4 9 0 0—1100 •C<DfflffifiB«K:*5C't £ ^ x^CD 
ffBSK«. 2 0 "C/#JMT. »* L < tt 3 0 *C/#« 

[0014] *fc h y^l/a^ffl-Ji^OJI^ 
KDtt^SO I -5x^CC*jl,>T r »^t/y ^>SI5 
te:, Sl®#>£>0. 175^0. 2 nmm&<Dm$<D^m^ 

JHftSCOiHt ^I(D^077^xoM^I 
*?n^ 0 C ^ h ^ 'J a >iffl^ x;^ 9 0 0-1 

1 0 o a c<DWL&m.mci6tf zmo x-^<Dnu&&%: 1 5 
T**T^-y>y-rsc±tej:g, s»n*tfB*»^* 

fcttiHMS-l* WTISIWRiftS CO i ] (Dftjmmcj: 

[0015] «±^^/Cct 5(C, h 5r 

y ^ >Jlffi ^xni^-7y';3 >/lffi ^ x/>^t^IIJC 
[0016] 

i^ynv^x^flDRS^rfficcot^T. *#fltycKga-r 



CD 

5 

*2R7-*-y>^iMiu h-^i/';3>i 

[0017] #^6M5rffiK:*5l>T\ BAO^b-tf&CfflU 
ft6hfc-f>^7h*X7^ WfifL/THJBStifc^ 10 

[0018] ^2/'j3>Bffi')XAi h f^>y3 

pf5x^©7-« — 'J > ^afcfctiTSHSR^ £ l/T 

l/tft He, Ne. Ar, Kr, Xef*fflWCi 

IR : ^FfStt^ = 90%: 10%— 0%: 100 
[0019] ±B2H^J./><D*«T---y>y«ffllCCffl 

[0 0 2 0 ] *«3Bcr>5S?tt*c*Jl»rB, *srt--- y > 

^ x /\ i - * s/ y 3 >jiffl 0 x ^©»tt3&i ft_br 

S*friSti4. Hit, b 3>JBfli'?x^<D* 
317 x- y >^«l-CB, HIIKB, 1 0 5 0-12 

0 0 'cmassft, assBsntt, #yisK# 1 0 5 0 °c 

-110 0 W»3 0£~4 8$n % ffiaSSsW 110 0 
°C-1 2 0 0 o CBl^-4^-C^ig§n^ o *fc, ± 

iBSKcc^ar^saiis^, 9 o o °c- 1 1 6 o °co 40 

«K««K:*5t»TrB, 1 5 a C/<frJ: D < , O < 
tt 2 0 'C/fl^fc 0 * * < IKE * ft 5 . 
[0 0 2 1 ] cnWL, ^-^>y r^JI^x^Q 

*fr--- y > AaaaKB, 1 0 5 0 - 1 

2 0 o-c-cguffe^n, m^^3o^4m^^ 
±Kasccfla-r sffiaastt, 9 0 0 °c- 1 10 

[0 0 2 2 ] _b!Bh ^^S/y=i>Jlffl-5x^i^-^S/ 

y ^>Bffl^x^©7kSr r y >^«stc*s^5ffis so 
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SS(1 0 50-1 2 00 4 C) MS. 

#*r--y 

1) M®?n^^x^^m(c??SET€»eSi^BMKfbJIS 

2) B»IteWtLt^4«l»«»^<-f^ 

3) ^ffiB©BMD-t>COP«<Dl»^IB*SBa)B^«: 

(Si)^ -Si -HxftSn^CiWD, IgK^ 

[0 0 2 3] *fc, ±E»*emte* "<-*i"; 
ffl^x^\©i*^6CB % mffB9 0 0 °C— l l 0 0°C<Di&S 
««CC*5W4*iajia[*3 0 # C/4JJ:?)iI< , «>^<9 

*S*iLT-5ry^-y>^ffi^*[oI±S^* 

Ktt, |?IB9 0 0'C-l l 0 0 "CCWMMKWCfcttiiff 

aa«*i 5*c/»j:oa<jFras-e4ci«cj:o, b 

MD^COPWim frF-BMBR [Oi] <D*kfr 
£CC^££ft£„ 

[0 0 2 4] Ktca^fcJ: *»9S-C«±fS*IRT 
x-V>WW5«IIK ( l 0 5 0-1 20 0 
°C) ^«La«ffl(ORfffB. «K36«*lr*«£einttS<, 

&C, 1 05 0WI4, SO^^^tiiDfet^x;^ 

®r- * ^» 3&« . 1 1 0 0 °cr 5 ftx-sm 

^il^ftcjlTcfcJiO^Snr, — J:0^SCD1 1 
0 0 •CT?» 5 ^-rift* $ ft £ C <b J: ^ «> CD A h ft 
£ 0 ^4b % 2^S?a<D^aoct5tir«, M'Jx^cmKSIT 
x-y>y«ffliB % *©*«B^, TSW«J5ESftfc^ 

[0 02 5 ] 

^x^ (®^& (10 0) ) SrfflSl, C<D^x^4«E 



(5) 



110 0 °C; mmmm : 5£\ : 9 0 0 - 1 1 * 

o o -cvvnums. 3 o -c/*5\ ^siis : 5 °c/#, 

£x/MD£JfcHASe : 7 0 0m5o fit, JJB* 

* 7ffi&<DfSte) ^AFM(atomic fore 
e microscope) Jt<fc 9«SIl//fc. ^CD^S 

[0 02 6] rjB»«2j IBt«l*CteC>r. JBHIMflE 

* i o 5 o -a ftswsn* 3o^i Lfc«ttw3ai« 1 

[0 02 7] r*jt«3j *»«ltC*J^r. ftHlSfi 



[0 02 8 ] rjtswij 

^ 1 0 0 0 °C, *>I@B$fSJ£: 
[0 02 9] rjfcRfl|2j 

1050U tu±mmr$% 1 

[0 03 0 ] 
Hi] 
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3 0»iLfca?rt«QS«l 





Hi t--a^# 






i i o ox:, 3 ox:/# 


o 




1 0 5 0^ 3 3 0^ 


o 




1 2 0 OX:, 3 o°c/# 


o 


Jfctfiffll 1 


i o o ox:, 3 O0\ 3 0^ 


X 




i o 5 ox\ i 5^. 3 ox:/# 


A 



[0 03 l]±lEf l*^x^ f"?* - zr?7'm& 

^M«?n/cCilr, O ; ^x^co^ffi{c^-7 

[0 0 3 2] ±mmW 1-3, Jt®«l, 2*6 10 
5 0'C~ 1 2 0 0T!<£>JEHtt:*5<r>T\ 3 0$Wa±T--- 

fc. L/c^ot, 1 0 5 0'C-1 2 0 0XI©fSH«C*J^ 
t\ 3 0»£U:rr,-y>y«J-SCi<Cj:iJ. Jg^fifjg 

[0 03 3] ^C5C % SO I ^yn>tfx^£|||«fcflES? 

r^C?35 j 1 cDTk^T x- y >y«yi^x^cD 

C>r, XyiBS : 1 2 0 0 4 C, mWftffi : 3 0», 
»K : 900-1200 'CT'O^fiMg 2 0 °C/£\ K 
: 5 *C/^\ ^x^CD^WASK : 7 0 0 *C± L 

r, *fS7x-y>^sor k 



30 M«9HN. ilfflW«lDXty"CWK<fc («S0. 1 urn) 

V^ymmZO. lym^U±0. Ol/imOJI^ 
[0034] 

o i ->y =2>^xy>(Dffi*ffis^, se^ffitc^steD^ 

^#^X^tCj:b^TtCIaI±$-a-^C<b^-C#^ 0 

TH€>^-x^>yn>8fla^xyN<D I G (w>> r y 

^iBffl^xyNi^fflJSiJ^ff-tr&accTKSRrx- y >>^r 
yn>jfo^S -^H^HSOfi^bifc^-xi/y^VjB 

[Sffi<DtB#*^] 

[HI ] Bl», K»^MSO I v*yn>?x 



2 h *;^>'J ^>Jlffl^x^ 



(6) 
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* 3 



[HI] 



(C) 



E2, 



7P> h-^ — y 



C72)^BJ* Jill F£-A(#:%) 5F052 KB01 KB05 



